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ABOVE' The first prototype of the Zg Kw 3t series of vehicle was this HL kl 2 designed and built by Hansa- 
Lloyd und Goliath AG of Bremen. As can be seen the overall layout here was fixed for the rest of the series, 
though later models had an additional wheel in the trackwork. The HL kl 3 differed in appearance by having a 
radiator and engine cover layout the same as the final production models. 

COVER ILLUSTRATION — Drawn by George Bradford 

I n North Africa the Zugkraftwagen 3t was used extensively by all units towing both the field artillery and the 
heavy anti-tank guns. As with all vehicles in this area, the Zg Kw 3t were painted in overall yellow sand, if 
required the vehicle crew then daubed on additional colours to make it blend with particular local surroundings. 
The markings carried appear to have been confined to the DAK symbol on a black background, and of course, 
the usual unit marking indicating the function of the tractor. I n the Desert Zg Kw 3t were fitted with racks for 
water and petrol cans on thefront wings. Water being identified by a white cross on the can, To improve cooling 
the side engine covers were often removed. 

BELLONA MILITARY VEHICLE PR I NTS - Series Editor: Hilary Louis Doyle. 


Leichter Zugkraftwagen 3t — Sd Kfz 11. 1933/45. 

Drawings by Hilary Louis Doyle. Historical research by Hilary Louis Doyle and Walter J. Spielberger. 

BELLONA PR I NTS which should be studied in conjunction with this series:- 

Series 2 - m. SchuetzenPzwg. (Sd Kfz 251/1). Series 8 — m. Zugkraftwagen 8t (Sd Kfz 7) also BELLONA 
Handbook No. 2 parts I and III — Semi-tracked Vehicles of the German Army 1939/45. 

As early as 1916 German Industry attempted to create an "all terrain" vehicle by using the half-track solution, 
first seen in the USA at the turn of the century. Sufficient success with the Daimler Marienwagen and other 
types during the 1917/18 period prompted the re-introduction of the half-track when the German Army looked 
for cross country gun tractors in the late 1920's. By 1932 a range of medium and heavy vehicles were well 
established. However, there was a requirement for a lighter vehicle to tow the standard Infantry Howitzer. With 
this in mind Hansa-Lloyd-Goliath Werke AG of Bremen were asked to develop a half-track tractor capable of 
towing 3 tonnes while carrying a gun crew of eight and sufficient ammunition for immediate use. 

The development work got underway in 1933 and resulted in the first prototype, known as the H L kl 2, 
appearing in 1934. The HL kl 2 was a 6 tonne vehicle powered by the L 3500 L 6 cylinder inline petrol engine 
which developed 70 bhp at 2600 rpm. The basic layout of the superstructure was now established, with the 
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driving compartment behind the engine, and the ammunition stowage bay over the centre of the vehicle and the 
crew compartment at the rear. Similar to the existing heavier vehicles of the time, the HL kl 2 had a short track 
section with only four sprung axles. An improved model, with radiator and engine covers like those of the 
production vehicle, appeared in 1935. Thisvehicle was the HL kl 3. About this time Hansa-Lloyd-Goliath Werke 
AG became known by the more familiar name of Borgward AG. 

The Waffenamt was attempting to provide the German Army with modern Anti-tank weapons at this time and 
suggested that the HL kl 3 chassis be used as the basis of a high speed 3.7 cm anti-tank vehicle forCavalry Units 
Rheinmetall, therefore, designed an armoured body with a fully rotating turret for the HL kl 3. However, the 
complete power train and motor had to be installed at the rear of the vehicle. The resultant vehicle was known 
as the HL kl 3(H). The (H) indicating the rear engine layout. Rheinmetall and Borgward worked on this project 
throughout 1936 and then introduced a new vehicle the HL kl 4(H), which was known as '3.7 cm 
Selbstfahrlafette L/70' to the Waffenamt.. To carry the increased weight of the armoured body, with its power 
plant at the rear, an additional axle was added to the trackwork. 

During 1936 also the HL kl 5 appeared. This was the final version of the series of prototypes and was accepted 
for production. Still equipped with the Borgward 3.5 litre engine the HL kl 5 was fitted with a total of six road 
wheels per side. The inner wheels were solid ribbed disc units, which make the identification of the HL kl 5 
quite easy. Much of the design was due to the development work for the armoured HL kl 3(H)and HL kl 4(H), 
in particular the lengthened trackwork. The official nomenclature for the H L kl 5 was "Leichter Zugkraftwagen 
3t (Sd Kfz 11)". 

During 1937 and 1938 Borgward AG built 505 H L kl 5 vehicles. While the bulk were the standard " Leichter 
Zugkraftwagen 3t (Sd Kfz ID" for towing the 10,5 cm le.F.H, 18 Howitzer a number of special adaptations 
were introduced and constructed by Borgward. The first was the "Nebelkraftwagen (Sd Kfz 11/D" or HL kl 5n. 
This was an ammunition and prime mover for the 10 cm Nebelwerfer, at this period primarily a smoke laying 
weapon. Stowage for 80 10 cm smoke rockets was available in the vehicle. Layout was similar to the normal 
vehicle but the crew compartment at the rear was reduced in size to provide larger stowage area. The "mittlerer 
Engiftungskraftwagen (Sd Kfz 11/2)" or HL kl 5s was a decontamination unit with a flat bed body for carrying 
barrels of chemical. At the rear was a spreader/hopper unit. Another decontamination unit was the "mittlerer 
Spruehkraftwagen (Sd Kfz 11/3)" or HL kl 5k. This was a vehicle with a bulk tank and spray unit for liquid 
chemical. The conversion of these spray vehicles was carried out by Drettmann. 

TheWehrmacht now had an urgent requirement for an armoured personnel carrier. The suitability of the 
"Leichter Zugkraftwagen 3t" chassis for mounting an armoured body was already known. Although it was 


BELOW: This picture shows a Borgward HL kl 5 chassis vehicle fitted with the "Nebelkraftwagen (Sd Kfz 11/1)" 
superstructure. The HL kl 5 Is identified by the solid disc innerwheels of the trackwork. The Nebelkraftwagen 
had an enlarged ammunition bay for carrying 10 cm Nebelwerfer smoke rounds. 
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ABOVE : A Hanomag H kl 6 chassis was used for the production model of the " Leichter Zugkraftwagen 3t" 
series. This photograph shows a production Sd Kfz 11 towing the 10,5 cm le F H 18 Howitzer for the Deu tsche 
Afrika Korps in North Africa. 


envisaged to retain the normal front engine, considerable detailed design work was needed to make a chassis that 
was suitable for both the "Leichter Zugkraftwagen 3t" and the proposed carrier. Hanomag of Hanover/Linden 
was made responsible for the chassis development while Buessing — NAG of Berlin-Oberschoeneweide were 
ordered to prepare a suitable armoured superstructure. In 1938 Hanomag introduced their H kl 6 version of the 
"Leichter Zugkraftwagen 3t" and the H kl 6p which was the chassis for the carrier, the famous "mittlerer 
Schuetzenpanzerwagen (Sd Kfz 2511" 

The H kl 6 versions of the tractor are only distinguished by the different trackwork wheel design, superstructure 
layout was just as that of the HL kl 5. The H kl 6p chassis differed from the tractor chassis by having slightly 
modified front end with a twin side by side fan radiator, steering column with inverted steering wheel and a 
larger fuel tank with 50 litres more than the 110 litres of the tractor. Both vehicles were fitted with the Maybach 
NL 38 TU KR, 6 cylinder engine which developed 50 bhp at 2800 rpm. Starting in 1938 both Borgward and 
Hanomag began to mass produce these chassis for both the tractor and carrier vehicles. Chassis numbers 
recommenced at 320551 for Borgward and started at 795001 for Hanomag "Leichter Zugkraftwagen”, 

During the War a further two adaptations were introduced the "Nebel kraftwagen (Sd Kfz 11 I A)" or H kl 6 N. 
This was a tow vehicle for the Nebelwerfer rocket artillery. It towed the 15 cm Nebelwerfer 40 and was able to 
carry 36 15 cm rounds and the crew of six men. The 21 cm Nebelwerfer 42 was also towed by this vehicle, but 
ammunition was reduced to 10 21 cm rounds. The Sd Kfz 11/5 was apparently also a tow vehicle for these 
Nebelwerfers, but British Intelligence publications claim it was a carrier for the 15 cm Nebelwerfer 42 The 
ammunition bins on the Sd Kfz 11/4 were interchangeable for different sized ammunition. Unlisted inofficial 
documents were the following vehicles; a auger carrier on the tractor basis, a fully enclosed ambulance body 
vehicle used by the German Coast guard, and finally a 50 cm searchlight carrier which originated with an order 
as far back as 1936. 

As early as 1940 a more powerful Maybach HL 42 TUKRM engine of 41 70 cc was installed which developed 
100 bhp at 2800 rpm These Maybach engines were built under licence by Nordbau and Auto-Union, Later this 
engine was slightly modified and was named the HL 42 TU KR RM. Late in the war a truck flat bed 
superstructure was introduced and the fuel tank for the carrier and the tractor were standardised at 160 litres. 
Some later vehicles may have been fitted with the Maybach H L 49 TRWS developing 120 bhp or the H L 54 
TRWS developing 115 bhp but no details exist on these modifications other than a brief mention in a British 
Intelligence publication. No other development of the H kl 6 was undertaken during the War years as production 
in quantity was the first priority. Besides the original pair of producers, Borgward and Hanomag, Auto-Union AG 
Werke Horch at Zwickau, Adlerwerke AG Frankfurt and Skoda in Pilsen (Prague) participated in the production 
programme. It is uncertain just how many " Leichter Zugkraftwagen 3t" were built as there was no attempt to 
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show H kl 6 or H kl 6p chassis differently on the production reports. However, Borgward built 2067 chassis up 
to the end of 1943, while Hanomag built 6270 until the end of 1944. Adler produced a further 4300 from 1942 
to 1945. No figures are presently available for Borgward in 1944 or for Auto-Union and Skoda. Wehrmacht 
figures seem to indicate that they received 728 Sd Kfz 11 in 1940, 1572 in 1942, 2153 in 1943 and 1308 in 
1944 These figures do not correlate with the Wehrmacht strength figures where over 1000 vehicles were added 
to the inventory from May 1940 to January 1941 and a further 1931 were available in January 1942. I ncluding 
"Leichter Zugkraftwagen 3t" on the HL kl 5 and HL kl 6 chassis, the War-time production can be assumed to 
have reached about 8500. 

Throughout the War, from Poland to Africa, the "Leichter Zugkraftwagen 3t" was used for the prime mover of 
the 10.5 cm le F H 18. Initially also it was used to tow the medium mortar and an ammunition trailer, From 
1942 the ZgKw 3t became the mam tow vehicle of the Panzerjaeger units which were equipped with the 7.5 cm 
PAK 40 anti-tank gun. I n the motorised Divisions there were about equal numbers of towed 10.5cmleFH 18 
and 7.5 cm PAK 40. For example the 1943 establishment of a Panzer Division called for 24 ZgKw 3t. 3 were in 
the s.Pak Zug of the Begieitkompame attached to the Divisional HQ These towed the 7.5 cm Pak 40, In the 
Panzergrenadieregiment there was again 3 used by the regimental s.Pak Zug while the 1st Panzergrenadier 
Battalion had 3 in its s.Pz.Gren.Kompanie again towing the Pak 40. In the Panzeraufklaerungsabteilung 
(Reconnaissance Battalion) there was the s.Aufkl. Kompanie with 3 ZgKw 3t and Pak 40. The Panzerartillerie- 
regiment in its 2nd Battalion had 3 batteries each with 4 ZgKw 3t and 10.5 cm le F H 18. Each battery had two 
MG 34 teams while all ZgKw 3t towing the Pak 40 were equipped with an MG 34, The same number of Zg Kw 3t 
and guns were used to equip the same units in a Panzergrenadier Division. 

In the 1944 establishment the numbers of ZgKw 3t rose to 29. The Panzergrenadieregiment had 3 in it's s. Pak 
Zug and an independent Panzerjaegerabteilung had 2 s.Pz.Jaeg.Kompanie each with 6 ZgKw 3t and 6 Pak 40, 

The Panzerartillerieregiment retained 12 ZgKw 3t and 12 10.5 cm le F H 18 but these were reformed into 2 
batteries of 6 howitzers each Finally there was to be a Felderstazbataillion (Field replacement Battalion) with 1 
Pak 40, 1 10.5 cm le F H 18 and 2 ZgKw 3t. Thus a greater proportion of the "Leichter Zugkraftwagen 3t" 
were now used to tow the 7.5 cm Pak 40. Interchangeable bins were provided so that the standard vehicle could 
carry either 10.5 cm or 7.5 cm ammunition. 

The Luftwaffe used the ZgKw 3t to tow the 2 cm Flakvierlmg 38 and 3.7 cm F lak 18 or 36. Pictorial evidence 
shows that the ZgKw 3t was even used to tow the 8.8 cm Pak 43 or Pak 43/41, but since both of these guns 
weighed 5 tonnes this must have been an interim measure. To improve traction in snow and icy conditions small 
chains could be attached to the track plates, normally on every third plate. 

BELOW: M 3 tanks of the US 14th Armoured Division pass a wrecked Zg Kw 3t on the road to Kaiserslauten 
during mid March 1945. Thisvehicle represents the final production type which was usually fitted with a simple 
wooden truck body. The fully enclosed cab and crew compartment were not usua/and may indicate that this was 
a special purpose variant (US Official photo) 







The H kl 6 was the last development to see production, however, a number of prototypes and designs appeared 
which were supposed to replace the ZgKw 3t (Sd Kfz 11) and m.SPW (Sd Kfz 251). The first of these was the 
H 7 an armoured version of the H kl 6 which Hanomag suggested would replace both the tractor and the carrier. 
The Hanomag H 8(H) a rear engined development of the H kl 6 which was to provide a chassis for the Cavalry 
vehicles similar to those envisaged for the HL kl 4(H) in 1936. Work stopped on these projects in 1939. From 
1940 to 1942 Hanomag and Demag, developer of the " Leichter Zugkraftwagen 11 (Sd Kfz 101", were engaged in 
the design of a new series of semitracks. They were 6 tonne weight vehicles capable of performing all the tasks of 
both the 3t and 1 1 ZgKw vehicles. The new series was called H K 600. Several prototypes were built incorporating 
many advanced features. Development came to an end in 1942 after the Demag HKp 606 was built. The H Kp 
606 was to replace all ex isting Armoured carriers, however, the War situation could not allow the introduction 
of such new designs. 


Technical Specification for Leichter Zugkraftwagen 3t 


Crew: 

Driver and 8 men 

Mechanical Details 

Weight, Combat loaded 15652 lbs 

Engine: 1 x Maybach NL38TUKR.6 


6.99 Long Tons, 7.83 ShortTons 

cylinder inline, water-cooled 


7.10 Tonnes 

petrol engine of 3791 cc 

Designed Trailer weight 


developing 90 bhp at 2800 

Performance 

1.3 Tonnes. 

rpm. or 1 x Maybach HL42 
TUKRM, 4170 cc developing 
100 bhp at 2800 rpm. 

Speed, Iviax. Road: 

33 mph (53 Kmph) 

Transmission: Borgward 4 forward 1 reverse 

Gradientwith trailer: 

12 degrees 

+ High/Low transfer box 

Gradient without 

24 degrees 

Fording depth. 

V 7H" (50 cm) 


Step: 

V 0" (30 cm) 

Speeds in gear: High: 

Min. Turning circle: 

40' 3" (13 metres) 

1st 6.0 mph (9.7 Kmph) 

Ground pressure: hard 

42.7 Ibs/sq.ins (3.0 Kg/sq.cm) 

2nd 11.7 mph (18.8 Kmph) 

soft ground 

7.1 Ibs/sq.ins (0.5 Kg/sq.cm) 

3rd 20.8 mph (33.4 Kmph) 

Range: (internal fuel) 


4th 33.0 mph (53.0 Kmph) 

Road: 

155 miles (250 Km) 

R 5.6 mph (9.1 Kmph) 

Cross country: 

76 miles (122 Km) 

Low: 

Power to weight ratio: 

(Gross) 7.9 metric HP/ton 

1st 2.4 mph (3.9 Kmph) 

2nd 4.6 mph (7.5 Kmph) 

3rd 8.4 mph (13.5 Kmph) 

Dimensionr- 
Lenqth overall' 


4th 13.6 mph (21.4 Kmph) 

18' OH" (550 cm) 

R 2.2 mph (3.6 Kmph) 

Width: 

6' 6%" (200 cm) 


Height: 

7' 2%" (220 cm) 

Suspension: Wheels: transverse semi- 

Ground clearance: 

1 '054" (32 cm) 

elliptic 

Front wheel centres: 

5' 5"(165 cm) 

Trackwork: torsion bar 

Road wheel size: 

7,25 x 20 extra or 


Trackwork 

190 x 18. 

Secondary armament: dependent upon the user arm. 

Normally 1 x MG 34 and 
crew weapons. 

Centres: 

5' 3" (160 cm) 

Internal fuel capacity: 24.2 Imp. Gala 29 US Gals. 

Length on ground: 

5' 11” (180 cm) 

Width: 

11" (28 cm) 

110 Litres. 

Pitch: 

514" (14 cm) 


Number of links per 


late models: 35 Imp. Gala 42 US Gala 

track: 

left: 55, right: 56 

160 Litres. 

Type: 

Zgw 50/280/1 40 





ABOVE An official German photograph of the 7.5 cm Pak 40. The lower shield, which hinged down for firing, 
was fixed to the carriage. The main gun shield traversed with the gun. (R.A.C. Tank Museum Photol 


Technical Specification for Panzerjaegerkanone 40 


Weight 


3307 lbs. 1.48 Long Tons 
1.65 Short Tons. 1.5 tonnes 


Dimensions 

Length in travelhngorder 
Length in firing order 
Width in travelling order 
Width in firing order 
Height in firing order 
Ground clearance' 

Fire height of gun' 

Road wheel diameter 
Road wheel centres' 
Wheel width: 

Suspension 

Armament 
Calibre, and length in 
calibres: 

Traverse 

Elevation: 

Length of ordnance. 
Rifling, right hand 
increasing' length: 
Number of grooves: 
Length of Chamber- 
Capacity of chamber 
Recoil, normal 
Recoil, maximum 
Rate of fire: 

Sights: 


20' 3’/i" (618.5 cm) 
18' 0" (550 cm) 

6' 9%" (208 cm) 

13' 5Vi" (448 cm) 

4' 5" (137 cm) 

V 0" (30 cm) 

3' 4%" (103 cm) 

3' 1" (94 cm) 

5' 3Vi" (160 cm) 
6’/i" (16.5 cm) 
Torsion bar 


75 mm (2.953 ins) L/46 
32Vi degrees to right and left 
Operation, hand, 
plus 22 degrees, minus 5 
degrees 

12' 1%" (370 cm) 

8' 0 3 A" (246 cm) 

32 

2' 4" (71.6 cm) 

213 cu.ins (3500 cc) 

2' 10" (85.6 cm) 

2' 11M." (90 cm) 

12/14 per minute 
1 x ZE 38 3x 8 degree 


Ammunition 
1) Type: 

Weight: 

Muzzle velocity 
Penetration: 


2) Type: 

Weight: 

Muzzle velocity 
Penetration. 
Range 

0 yds ( 0 m) 

500 yds ( 457 m) 

1000 yds ( 914 m) 
1500 yds (1370 m) 
2000 yds (1830 m) 

3) Type: 

Weight: 

Muzzle velocity. 
Penetration: 
Range 

0 yds ( 0 m) 

500 yds ( 457 m) 
1000 yds ( 914 m) 
1500 yds (1370 m) 
2000 yds (1830m) 

4) Type: 

Weight. 

5) Type: 

Muzzle velocity: 


7.5 cm Sprengranate Patrone 
34 (High explosive) 

12 lbs 10’ri oz (5.74 Kg) 

1804 ft.sec. (550 msec) 

High explosive 

7.5 cm Panzergranate Patrone 
39 (APBC) 

15 lbs (6.8 Kg) 

2598 ft.sec (792 m.sec) 

vertical armour 30 degree armour 
5.866" (149 mm) 4.764" (121 mm) 
5.315" (135 mm) 4.173" (106 mm) 
4.764" (121 mm) 8701" (94 mm) 
4.291" (109 mm) 3268" (83 mm) 
3.858" ( 98 mm) 2.874" (73 mm) 

7.5 cm Panzergranate 40 (AP 
tungsten core) 

7 lbs (3.2 Kg) 

3060 ft.sec (933 m.sec) 

vertical armour 30 degree armour 
6.929" (176 mm) 5.394" (137 mm) 
6.063' (154 mm) 4.528" (115 mm) 
5.236" (133 mm) 3.898" (99 mm) 
4.528" (115 mm) 3.150" (80 mm) 
3.858" ( 98 mm) 2598" (66 mm) 

7.5 cm Panzergranate 40 W 
(AP tungsten core) 

5 lbs2Vioz (2.345 Kg) 

7.5 cm Hohlgranate (Hollow 
charge) 

1480 f Lsec (450 m.sec) 



























































Leichter Zugkraftwagen 3t. (Sd Kfz 11) - 7,5 cm. Panzerjdgerkanone 40. 
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ABOVE R ight hand side view of the 7.5 cm Pak 40 without trails split. The wheels of these guns varied, some 
like the one illustrated in the drawings had solid steel d isc pressings while others had spokes as above. 

(R A C. Tank Museum Photo) 


7.5 cm Panzerjaegerkanone 40 (L/46) — 1939/45 

Drawings and Historical Research by Hilary Louis Doyle. 

BELLONA PRINTS which should be studied in conjunction with this series - 
Series 21 - 7.5 cm Pak 40/2 auf Sf I. 11 "Marder" 

The design of the medium anti-tank gun began as early as 1936, but the production of this gun, the 5 cm Pak 38, 
started too latefor it to be used in Franceduring May 1940, and although it officially replaced the 3,7 cm Pak 
in late 1940 a successor was already being developed. Even before the end of 1939 the Wehrmacht experts 
became convinced that an anti-tank gun of 7.5 cm calibre would be required to combat the increasing armour 
thickness of tanks, particularly those of France. Therefore, in late 1939 the Waffenamt placed an order with 
Rheinmetall-Borsig and Krupp of Essen for the design and development of a heavy anti-tank gun of 7.5 cm 
calibre. The new gun was not to exceed 1.5 tonnes and was expected to be capable of defeating 100 mm of 
armour sloped at 30 degrees at 1000 metres. 

Rheinmetall, pleased with the performance of the 5 cm Pak 38 in field trials, decided to develop their 7.5 cm 
gun by simply scaling up the 5 cm Pak 38. The 5 cm Pak 38 had pioneered, the double baffle muzzle brake, solid 
rubber tyred wheels and torsion bar suspension, all of which were used from then on in German anti-tank gun 
design. The muzzle brake reduced the recoil, the suspension reduced travelling stresses and the rigid tyresgave a 
solid base for firing and the result was an exceptionally light carriage for a gun of its size and performance, at 
that time. For example the 5 cm Pak 38 weighed just less than 1 ton while the later British 6 pdr weighed 1.25 
tons. The new 75 cm when it was ready for firing trials looked almost identical to the 5 cm. The weight was 
1.425 tonnes and firing a APBC shot (PzGr Patrone 39) which weighed 6.8 Kg (15 lbs) the muzzle velocity was 
800 metres per second. This shot penetrated 94 mm of 30 degree slope armour at 100 metres, but the most 
promising achievement was that the same shot could still penetrate 70 mm of armour at 2000 metres. Better 
performance could be achieved at short ranges by using more specialized ammunition. 

Development of both the Rheinmetall and Krupp guns was well advanced by the time Germany invaded the 
Soviet Union in 1941. The appearance of the then 'super heavy' Soviet tanks T—34 and KW—1 called for the 
immediate introduction of heavy anti-tank guns. Besides the surprise caused by the new tanks, the Wehrmacht 
had cause to worry at the large numbers of heavy 7.62 cm dual purpose field guns, known to the German soldier 
as 'Crash-boom', that were in service with the Soviet units. Fortunately great numbers of these 7.62 cm guns fell 
into German hands and were pressed into service against their former owners. But meanwhile, both Rheinmetall 
and Krupp were ordered to start immediate mass production of their 7.5 cm guns. The Rheinmetall-Borsig gun 
received the official nomenclature '7.5 cm Panzerjaegerkanone 40 (L/46)" or "7.5 cm Pak 40 (L/46)". The 
Krupp gun became known as "7.5 cm Pak 41 (L/55)”. The first examples of both equipments were received by 
Panzerjaeger units in Russia at the very end of 1941, 
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The 7.5 cm Pak 41 was quite unorthodox, and it was felt that had not the shortage of Wolfram, used in the 
production of tungsten, been so serious the Pak 41 would have supplanted the Pak 40 as the mam German anti¬ 
tank gun. The Pak 41 was a cone muzzle squeeze gun designed at Krupp under the direction of Dr, Gerlicn, who 
had pioneered this idea. The barrel of the Pak 41 was made in two separate sections which were screwed 
together. The section near the breech was a normal parallel bore, but the forward section was a smooth bore 
cone with a muzzle calibre of oply 5.5 cm. The theory was to have a sub-calibre shot with ex tended skirting at 
the base to increase the area presented to the propellant. Another skirt on the shoulder held the shot steady. 
Acceleration was normal in the parallel bore but while the shot travelled through the cone bore the skirts were 
progressively squeezed into an annular recess in the shell body. By the time the muzzle was reached the shot was 
of a much smaller calibre than when it was fired. The obvious result was that there was a greatly increased 
muzzle velocity and therefore high penetration power. In fact firing the standard 7.5 cm PzGr 41 (n) a muzzle 
velocity of 1 200 metres per second was achieved and 1 45 mm of 30 degree sloped armour was defeated at 1000 

metres. The PzGr 41 (HKI weighed only 2.59 Kg (5% lbs) but because of this light weight there were several 
problems. At longer ranges penetration fell off and became erratic when compared to the PzGr 39 fired the 
normal Pak 40. When acutely sloped armour was attacked there was a high risk that the PzGr 41 (HK) would 
glance off. Krupp had developed the barrel so that the life of the cone section was about 500 rounds fired after 
which it could be inter-changed easily in the field. 

The carnaqe design of the Pak 41 was also of note The shield was actually part of the frame and the trails 
hinged from this shield. The gun barrel was in a gimbal mount in the shield. The result was an even lower weight 
than the Pak 40, 1.34 tonnes. Despite these good features there were only 1 50 Pak 41 constructed for in June 
1942 Hitler ordered that all supplies of Wolfram be used exclusively for the production of machine tools Since 
the Pak 41 depended on having a tungsten shot, production had to be stopped in spite of protests. 11 is 
interesting to note that the order had to be relaxed in the case of the special Tungsten cored PzGr 40 for the 5 
cm Pak 38 as, at the time, it was the only German gun, available in any numbers, that could defeat the T—34 or 
KW-1, but it required PzGr 40 to do this. The 150 7.5 cm Pak 41 were issued to special Panzerjaeger units and 
were used until ex isting stocks of ammunition were depleted. A Pak 41 is still on display at the Armor Proving 
Ground, Aberdeen, Maryland, U.S.A. 


BE LOW' The 7.5 cm Pak 41 on display at the Armor Proving Ground, Maryland. This gun was built by Krupp 
in competition to Rhemmetall's Pak 40. However, it was designed round a tungsten shot and when tungsten was 
in short supply it had to scrapped in favour of the more conventional Pak 40. 

(Armin L. Sohns Photo) 






ABOVE' Typical sighting of a Pak 40 to command a roadway in I taly. However, this gun was damaged and had 
to be abandoned by its crew. The troops examining it are from a Gurkha regiment. 

(Imperial War Museum Photo) 


So the 7.5 cm Panzerjaegerkanone 40 became the standard anti-tank gun of the German Wehrmacht. Very few 
were in service before the Summer Offensive in Russia 1942. Both the designers and users considered it a most 
satisfactory gun in service and great success was achieved against Russian Armour. During the Winter retreat in 
early 1943 large numbers of these precious guns were lost due to the inability of the crews to manhandle them 
in rough terrain. This lead experts to feel that any future towed anti-tank gun, for general use, would need to be 
considerably lighter. Of course, production of the Pak 40 was increased as much as possible and due to the War 
situation no improvements could be considered which might interrupt this production. The Pak 40 was used on 
all theatres from 1943. The numbers in service with different motorized units can be seen in the historical data 
on the ZgKw 3t which was the prime mover for this weapon. From 1944 onwards increasing numbers of 7.5 cm 
Pak 40 were issued to Infantry Divisions which were supplied with the'Raupenschlepper Ost" (RSO) tracked 
lorry as a tow vehicle. Production figures have not been established, but a Speer Report indicated the following 
number of 7.5 cm Pak 40 were produced during f iVe months of 1 944 despite d isruption caused by the Allied 
Bombing offensive. July — 1000, August - 840, September - 928, October - 1054, and November — 1025, a 
total of 4847 guns. During the same period total production of all types of 10.5 cm and 15 cm Howitzers and 
Guns came to only 4917. A comparison indicates the importance of the Pak 40 in the German War effort 

To overcome the mobility problem, and to augment the number of fighting vehicles, large numbers of Pak 40 
were mounted in lightly armoured superstructures on various tracked chassis. The Pak 40 was mounted on the 
French Hotchkiss H 39 and -FCM tanks, on the Somua semi-track S 307(f) and the German m.SPW (Sd Kfz 
251/22), and also on the Pz.SpaeWgi (Sd Kfz 234/4). The slightly modified Pak 40/1 was mounted on the 
French 'Lorraine' tractor and German RSO tractor. The Pak 40/2 was on the chassis of the German PzKpfw 11 
and was called "Marder", while the Pak 40/3 was on the chassis of the PzKpfw 38(t) Ausf.H and Aust.M. 
(Details and pictures of all these SP guns can be found in Bellona Handbooks on the German Army 1939/45) 
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Being successful, the Pak 40 spawned a number of derivatives and variations, in chronological order these were 
the 10.5 cm le F H 18/40, 7,5 cm Pak 50, 7.5 cm 7M59 and finally the 7.5 cm 7M85. The high weight of the 
10.5 cm le F H 18 caused problems during the first Winter of the Russian campaign, therefore, in early Summer 
1942 a specification was issued for a lighter version of this howitzer. Speed was essential as it was hoped that the 
new howitzer would be available by the Winter of 1942. Rheinmetall achieved the required result, a reduction of 
0.25 tonnes, by simply modifying a Pak 40 carriage and mounting the 10.5 cm le F H 18 on it. The 7.5 cm Pak 
50 was introduced in L944 as a stop gap anti-tank gun for the Infantry. It comprised of Pak 40 barrel reduced 
from L/46 to L/30 and mounted in the cradle and carriage of the 5 cm Pak 38, for which there was no longer 
spare barrels or ammunition. A new system of numbering artillery pieces was introduced from the 1 st April 
1944, as the old system had become confused. The calibre as always came first, but this was followed by the 
calibre code i.e. 7.5 cm med ium was 7M, this was followed by the project number. Thus we have the 7.5 cm 
7M59 which was a Pak 40 with elevation increased from 22 degrees to 35 degrees Finally, there was the 7.5 cm 
7M85 introduced in late 1944, here the Pak 40 had travelled full circle for the 7M85was a 7.5 cm Pak 40 barrel 
mounted in the carriage of a 10.5 cm le F H 18/40. It will be remembered that the 18/40 was a 10.5 cm using 
a modified Pak 40 chassis. Elevation of the 7M85 was 42 degrees. Both of the latter equipments in the 7M series 
were make-shift solutions to the problem of providing Field Artillery Units with a dual purpose anti-tank gun/ 
howitzer. 

There are a large number of 7.5 cm Pak 40 equipments on display, either on the field carriage or as SP guns, at 
the various Museums throughout the World. The drawings show the Pak 40 or Panzerjaegerkanone 40 in 
travelling order being towed by the ZgKw 3t, normally the muzzle and breech would have been protected by a 
canvas cover, but these have been left off to show the details, particularly of the right side of the breech. The 
drawings showing the Pak 40 in firing order have the trails fully split, the ghost views of the muzzle brake 
indicate the maximum elevation, depression and traverse while the left hand side view shows the wheel removed 
and shield cut away to reveal the cradledetails. 

The Author wishes to acknowledge the help of both Arthur Gooch and Armin Sohns, without whose help the 
Panzerjaegerkanone 40 could not have been drawn. Also thanks are due to Mr. Hider and Mr. Pedersen of 
MAF VA who provided references which allowed the completion of the ZgKw 3t drawing. 


BE LOW; The very last version of the Pak 40 was thisdual purpose field/anti-tank gun known as the 7.5 cm 
7M85. It was a Pak 40 barrel mounted in the carriage of the 10.5 cm le F H 18/40. It was a make-shift weapon 
introduced in late 1944 as a solution to the problem of providing Field Artillery units with an anti-tank 
capability. 
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ABOVE: Threequarter front view of the converted Combat Car T 7. Note that while the tracks are fitted metal 
flanges had to be attached to the wheels to protect the tyre walls from wear that would have been caused by the 
track guides. 

(Official US Photo) 


Combat Car T 7 — 1937/39 

Drawings and historical research by Phil Dyer. 


Combat Car T.5 was standardised as Combat Car Ml early in 1936. Whilst the United States Cavalry had 
approved of this design they desired a vehicle capable of smoother cross country operation and, if possible, one 
capable of high speed operation on roads as a wheeled vehicle. 1 1 was therefore requested by the Cavalry that 
development of the convertible type of armoured vehicle be continued which up to that time had culminated in 
the Combat Car T.4 


Early in 1937 conferences were held between Cavalry, I nfantry, and Ordnance personnel concerning thegeneral 
design and details of construction. On the 20th April 1937 design studies were submitted by the Artillery 
Division Manufacturing Service with the recommendation that these be approved for further detailed design and 
the manufacture of pilots for test. 


The design submitted was interesting in that it was substantially an M.1 Combat Car adapted to the requirements 
of a convertible vehicle. This was achieved by replacing the vertical volute spring suspension with six large 
diameter pneumatic tyred road wheels. For road operation the front wheels which had independent coil spring 
suspension were steered in the conventional manner. The two rear wheels could be driven through a transfer box 
and were mounted as articulated two wheel bogies with the intermediate wheels on leaf springs. A feature was 
the bullet resisting inner tubes fitted in the 38" x 7" tyres. For cross country operation the front wheels could 
be locked in position, tracks fitted, and the drive transfered from the rear road wheels to the front drive sprocket. 
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Approval was given by the Ordnance Committee for the construction of one pilot for Ordnance test and, if 
funds permitted, for an additional pilot for concurrent test by the Mechanised Cavalry. 


One pilot was built at Rock Island Arsenal in 1937 and this was tested over an extended period at Aberdeen 
Proving Ground by the Ordnance Department. On the 27th April 1939 it was transferred to the 13th Cavalry at 
Fort Knox where it underwent tests until 10th June 1939. It was used by the 1st Cavalry during the 1st Army 
manoeuvresat Black Brook New York during August 1939. 


1 1 was reported that the operating characteristics on tracks compared favourably to other full track vehicles, 
although at speeds over 8 mph on moderately rough terrain the front wheels bottomed frequently. Times for 
changing over from tracks to wheels varied f rom 29 minutes with a trained crew to 51 minutes with untrained 
personnel. Changing from wheels by fitting tracks could vary from 52 minutes at best to 1 hour 49 minutes. A 
lot of this time was taken up in removing and replacing the guide flanges on the wheels which prevented wear on 
the sidewalls of the tyres by the track guides. These had to be removed for wheeled operation due to sticks and 
stones wedging between them and the tyres. It was noted that there were no facilities for stowage of these 
guide flanges when driving on wheels and that they were not interchangeable. For road running each track was 
parted at the sprocket and idler. Half of the track was stowed on top of the rear track guards, and the other half 
was suspended from under the tracks guards, the front and rear supported by the sprocket and idler. Originally 
the portion of the track under the guards was supported by chains for which hooks were provided along the 
length of the track guards as shown on the drawing. This method was found to give insufficient clearance for 
the roadwheels and was changed to bolting the track underneath the guard with large headed bolts which were 
passed through the track guard and held by wing nuts from above. 


BELOW: Rear view of the Combat Car T 7 with tracks fitted. While the complete running gear was completely 
new, little modification was carried out on the basic Combat Car fighting and engine compartments. 

(Official US Photo) 
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When operating on wheels even on a good surface at speeds above 15 mph the vehicle had a tendency to ’wander' 
and at speeds above 25 mph became very nearly uncontrollable so that it was impossible to utilise the high speed 
characteristic requ ired. Cross coun try capabiI ities on wheels was practically nil. Shallow d i tches, ledges, rocky 
ground, sand, and mud would all stall the vehicle. When operating on wheels the front apron in front of the 
driver had to be left open owing to the size and location of the steering wheel. When on tracks and the steering 
wheel removed the steering column itself was a potential hazard to the driver in rough going. 


Although later armoured vehicles were as wide, at the time of the tests, the width of the T 7 was considered a 
danger when driving along two lane highways with traffic coming from the oppositedirection. 


The inevitable conclusions arrived at by the Mechanised Cavalry Board on 19th October 1 939 were that in view 
of the progress that had been made in increasing the life of tracks on normal tracked vehicles, the necessity for 
such convertible vehicles had well nigh disappeared. Because of this, and the mechanical difficulties encountered 
in both the manufacture, and operation, of this type of vehicle which would be out of all proportion to any 
advantages gained, it was recommended that the further development and test of this and similar types of 
vehicles be discontinued. 


The project was therefore, ended on 30th November 1939 and the vehicle stored in the Aberdeen Proving 
Ground Museum until it was broken up for scrap. 


BELOW: The Combat Car T 7 running on wheels. This picture clearly shows the complexity of track removal. 
The track was split at the idler and drive sprpckets. and bolted to the underside of the trackguard. The other 
portion of the track then had to be earned on the top of the trackguard. 

(Official US Photo) 




TRACKS REMOVED FOR ROAD RUNNING 


Technical Specification for Combat Car T 7 


Crew: 4 

Weight, Combat loaded: 21,956 lbs 

9.8 Long Tons, 11 Short Tons 
9.6 Tonnes 


Performance 

Speed, Max. on wheels: 

on tracks: 
Max. Gradient: 
Fording depth: 

Trench crossing: 

Step: 


53 mph (85 kmph) 
24 mph (39.kmph) 
30 degrees (60%) 

2' 0” (61 cm) 

5' 0" (152 cm) 

2' 2" (66 cm) 


Ground pressure: 
Range, (internal fuel) 
Road: 

Crosscountry: 


19 Ibs/sq.ins (1.3 kg/sq.cm) 


116 miles (171 km) 
96 miles (154 km) 


Dimensions 

Length overall: 

Width overall: 

Height: to top of turret 
(on tracks): 
Ground clearance: 

(on tracks): 
Fire height of gun 
(on tracks): 
Turret ring dia: 


16' 8" (508 cm) 
8' 7%" (262 cm) 


T 4" (224 cm) 


1' 5" (43 cm) 


6' 2" (188 cm) 
4' 0" (122 cm) 


Road wheel dia (overall) 3’ 2" (96 cm) 


Track work 

Cen tres: 

Length on ground: 
Width: 

Pitch: 

Number of links 

per track: 

Type: 


6' 1 1” (211 cm) 

8' 6" (259 cm) 

10% (27 cm) & 12% (32 cm) 
4" (11 cm) 


Double dry pin alternate links 
with outside guides. 


Mechanical Details 

E ngine • 


Transmission: 

Steering- 


Suspension' 


Armament 

Main: 

Calibre, and length 
in calibres: 
Traverse: 


Elevation- 

Secondary armament 


Hull, Nose upper: 
Nose lower: 
Glasis plate: 
Drivers plate: 
Sides, Upper: 

Lower 

Rear: 

Decking: 

Engine covers: 

Belly, Front: 

Rear: 

Turret Front: 

Sides: 

Rear: 

Roof: 


Continental 7 cyl inder radial 
air cooled petrol 268 bhp @> 

2400 rpm 
5 F I R 

Front wheel steering on wheels 
Controlled differential on tracks 
Rear wheels pivoted bogie, Leaf 
springs. Front wheels independent 
suspension coil spring. 


.50" cal Mg H.B. in mount M15 


127 mm (.50 ins) 

360degrees. Operation: Hand 
& independent traverse in mount 
plus 40 degrees, minus 15 degrees 
.30" cal machine gun in turret 
independently mounted in mount 
M16 

.30" cal mg bow on M13 modified 
ball mount 

.30" cal mg A/A in bracket turret 
rear 


Internal Fuel capacity 


42 Imp. gals. 50 US gals. 
189 Litres 


5/8" (1 5.9 mm) at 20 degrees 
5/8" (15.9 mm) at63degrees 
%" (12.7 mm) at68degrees 
5/8" (15.9 mm) at 18degrees 
%" (12.7 mm) vert 
%" (12.7 mm) vert 
14" (6.1 mm) at20degrees 
3/8" (9.4mm) Horiz. 

3/8" (9.4 mm) Horiz. 

'/•>" (6.1 mm) Horiz. 

14" (6.1 mm) Horiz. 

%" (12.7 mm) at 30degrees 
14" (12.7 mm)vart. 

%" (12.7 mm) vert. 

14" (6.1 mm) Horiz. 
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